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Discussion
In RAN4#66bis, system level simulation assumptions are agreed in [1]. In this contribution, we propose the draft TP to capture the agreed system level assumptions for CRS-IM performance in homogeneous network. 

Reference
 [1]	R4-131957, “System level simulation assumptions for LTE UE CRS-IM SI”, Ericsson, RAN4#66bis
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To estimate the link gain that UE CRS Interference mitigation (CRS-IM) receivers might provide for LTE/LTE-Advanced downlinks for homogeneous network it is necessary to first define the network scenarios under which the receivers must operate.
A network scenario for downlink performance evaluation is typically defined in terms of eNode B transmit characteristics, UE receive characteristics, traffic mix, inter-site distance, path loss model, etc. Once the network scenario(s) is defined one can then determine the associated interference profile/model that will be used in the actual link level characterization. This clause describes the network scenarios agreed to in this study, while the following clause defines the interference models that were developed based on system level simulations of these network scenarios. 
The main system level assumptions are summarized in Table 5.1.
System level simulations were then conducted based on the above assumptions for the purposes of collecting interference statistics. Static system level simulators were deemed sufficient for this exercise, and are preferred over dynamic simulators since they are typically easier to develop and require less computation time. For every ‘iteration’ (or drop) in the static simulator UEs are randomly distributed across the simulated area and the relevant statistics collected. From these collected statistics certain key measures are developed, which provide some insight into how well a CRS-IM receiver might work.

Table 5.1: Simulation assumptions for network scenarios
	Parameter
	3GPP Case 1

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site
	500 m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	
	

	Antenna pattern
	Horizontal
	



degrees, 

	
	Vertical
	



degrees, 
Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	
	
	
degrees

	
	Combining method in 3D antenna pattern
	


	
	Antenna gain + connector loss
	eNodeB: 14 dBi, UE: 0 dBi

	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Non-full buffer FTP traffic Model 1 from TR36.814 [5]

	Network synchronization
	Synchronized

	PCI planning
	Planned cell ID layout with 3-CRS shift patterns (“Shifted CRS”)

	UE distribution
	Uniformly distributed, all users outdoors, speed 3 km/h

	Noise figure
	9 dB in UE

	DL Transmission schemes
	Closed-loop spatial multiplexing, up to 2 layers, QPSK/16QAM/64QAM

	File size, S

	2 Mbytes (0.5 Mbytes optional)
 (one user downloads a single file)

	Target average resource utilization (RU)
	[0, 10%, 20%,30%,40%,50%, 100% (Low priority)]

	User arrival rate λ
	Poisson distributed with arrival rate λ

	Possible range of λ
	Each company to adjust λ to match target resource utilization


	Geometry
	TBD

	UE receiver
	MMSE-IRC without CRS-IM

	
	MMSE-IRC with CRS-IM for 1st strongest interfering cell

	
	MMSE-IRC with CRS-IM for 1st and 2nd strongest interfering cells
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